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(57) Abstract: 

PROBLEM TO BE SOLVED: To execute efficient 
asynchronous data communication between nodes, which 
is also impartial to the respective nodes, by issuing 
communication token packets by which a node with a 
communication request is designated as a transmission 
node. 

SOLUTION: A master node transmits an enquiry token 
packet 301 to a transmission path at first. The 
respective nodes detect an enquiry token packet by a 
packet detecting part and the communication request 
packets which indicate the communication request of 
asynchronous data are outputted to one of 
communication request packet slots 310 when 
transmission data exists in the transmission buffer of 
its own node. The . master node receives the 
communication request packets of the whole nodes 
existing in the communication request packet slots 310 
and the communication token packets 302 by which the 
node is designated as the transmission node is 
transmitted when the packet requiring communication 
exists. Thus, the communication requiring node transmits 



data existing in the transmission buffer. 
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JMS&X-f »/f-2 0 3*imR(^»<0«JBIf) SriT^ * 
4-^raf^cSl>'fEiISS7,^f .y f- 2 0 3 £«!§l*:tt 

[0026] h-?y^.yhaj7Jg&2 0 8£f5M$-f4 
V7>^7- H 1 0 1 1*. r-^iifl^ff a/i^jiflffl 

^±(f 4^v^-ti:h-7 y/N 0 ^-y h 3 0 1 
tlfr*-?)Uj~7°U?'t2 0 9«iT-^IBI»t=»ltf 
4. -77>^7-Fl 0 lii, uyho-51 1 lrt^fe 

a»^»/f-2 0 3<om»*ffv\ i^^^h- 
^y^yh3oi^immiooizmtat^, 

HI 0 1-1 0 4 lilBJ V h-^W^-y h£.'N*7- 
•y b^tH^ 2 0 6 -Cttiti U gy — KcOjMft^' <y 7 r 2 
0 4 tCjMmr-?##£-f 4*iilrC<i. v 
hfflmn .y h 3 1 0 <0 1 ote#ffiSBT-*«)iiHi®# 
SSH-ilfia^f^'y hS-, ji^f^^.y M±J^jg|52 
0 7i0^f*7 , l/^^2 0 9gEb'Cffi* , t4. iiflS 
«/^>y hfflcO^n-y h3 1 0\mm?&tht)K 7- 

■y 7 r 2 0 4 fcriHfi^-^jWfiP& L=Sr*»ofc«^tti, 
[00 2 7] "77.^7- HI 0 lttafiB^y^-y hffl 

O.Xo-y h 3 1 Otcffft-f 4^y-Hoaft5^^-y 
h 2rSft L , fflfBB* *ff -s 7 - K Lfe*&t 

(i. zcoy-^zmms-vizmfcitimmmh-ty 
>vr 7 h 3 o 2 *ami-4 . ^mm v-? >y 

h 3 0 2(ci 0 , Mimm'tritz/- HJiSfi^'-y 7 
r 2 0 4 fcflqaBt 4 f f - ^<0ili{ll £ff a ^ i: =5: 

4. v7.^7-fi o nmmwmn^tz^xco/- 
Fiznm itzmmm h-9 v**r h 3 0 2 *as* 

ifeft. lUW^Wh-^yA'y-v h 3 0 1 £jHai 
-T4. ^^iJf^Sr^DjI^tCJ; 0, 7- FIH£>#|S| 

[0 0 28] H4tc-77x^7-Kcr)iJ#7n-^^-r, 

40 ix~?x?y-Y i o Hi, i-f#y-H<oatt5 
#fc(RVU:lf 4rav^^h-^ wty-y b 3 o 1 S-iS 
ttit. 4 0 2T-afiB^^7 hfflOT>Q -y h 3 1 OK 
#£1-4£/-K<0fflff5S*''«$ r -y h*55fi^4. 4 0 

3 rafisi^srtf o>t 7- F?)Wis£$aj l . afis* 

$rffo^7- Ytftpfc L^o^*S^C(i4 0 1 CM 
0, St^ra^-^iy* h-7yn*7- -y h 3 0 1 Sridfft 
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4 x-mmm^fr itiJ-Yzmms-Yt trjug l 

£Mff ffl y^-y 7K302 ZMr-fZ .404. 

4 o 5T-^x^y-F i o i (ijifigs^o^-r^ 

y - H fcfctJS L£>lflffl 1— ? -y h 3 0 2 £ tfj# 
UUfcflL 4 0 lfcMD. S^^-frb-^y^* 

x?/-Yl 0 lfi. I^v^-tirh-^ W^-y h30 
1 fcjlftfflh-? y^-y h 3 0 20^Til*^. ~% 

[00 2 9] ZCOXdl/Z^ VZfJ-VCDmfltzffl^ 
^htY-lvn'T"; M^LT, #y-K#j*fff£ 

fi^jf<<7)$> o tz y - y zmm y - h »jg t tzmmm y 

-tyntryVZ Mi^h Z. I iz X 0 . # / - H 

[0030] 0tf.|f , 1 6^y- K#&igg;**l£* >y h 
7-?^&Vvc. l%c7)ffl\^h-£h-?>l,z£*)m&T 

jlllfflh-^yA'^-y hi:, im^lX? J-Yfrt>m 
flSrff 3 Sftffl h y^'y- -y M 16 Hl^jififfl h - 
9 v*tr «y bCD*X-mmzf'-?tfftft. LfciO) 
Itl 7 0Oh-?W^»/hfc:J:*K £y-K ( 1 6y 

-f i v^-irtt l> > y h 

^•y hOttJ^T\ ^y-K ( 1 6/-K) tttl&lt: 

immT-rMmcD 1 im fjumr-r&z t (c&4 . 
[003 1 ] ifc&y-Ki o 1-10 4^'. tb^-r-s, 
3IftS^ ^ . y h £T#P3»It-* £3<f*-^ y - H 
oSRroy-n i D^jgstiifctj: 

Hl 0 lfcfcft&fflftfflh-^y^-y f-3 0 2<7)iB:ft 

[00 3 2] i!t#y-Hl 0 1~1 0 43& t aj*-f4il 

J: 9, #y-K«0«ftt-4r-^S, SIfclEtfcam 

fllh-;w<7-7 h3 0 2c7)ai^\ y-K 1 0 

[00 33] £flcwfcli, aflB*^ >y 



[ o o 3 4 j *7t, iiacoKHHTJi. #y- H^iSft-r 

*A-y-y Ymcoxa y Y^mnm-R^-vY* taxi- z 
t itztf. &s-Ytfmmi-&'r~-?j) t fti£-t&m-£iz 

mm&v- sYz&jii. mm-thf-^t^t^ 

, fPJ 0 if 4> il^jifi^^^ -y h fflO* o -y 
h ^ilft^^ . y h Sr^ft^ I. °?x 5 y - H 

x. jmmm$v^-y y (j-Yittfrt&tfm$T- 

hiWftWofcl y-^*3&«»ftL^:V^, 4^iy- 

v^) zb^wmthzhmtix'hh. 

[ 0 0 3 5 3 ±ieOiJJ0JT'ii. ;t/-7l^^-y h 

V-^tWLtO^SiBBSrtf'Srofe^ y- H^a^* 

*v hv-^^>, #y-K*^7'7^ioT^$ii 

7 h 7-^ i>*M$PtemmX'Z %>Z\b 

i*Wo£X'i,%\\ 

[0036] ( mmmm 2 ) n 5 «#r»it - ^ aft 

50 1(iVX^y-H\ 502. 503ii^U—7V- 
KT*4. -?X?S-Y50 1tZ]s-7'S-Y5 0 
2, 503 £^^7P-T£yW, i CTWX 9 J 
-H5 0 1 b.Xl/—7S—Y 5 0 2C07 r )l—7° IDS: 
" 1 " .X U--7V- H 5 0 3 <»9l\s-7 IDS: " 2 " 
SOOJifSISSt'fcO, Ii3<n-?X9J~Y5 
Olbl &VJ±0)X]s-7S- Y 5 0 2 . 5 0 3^1— 
7^KtSaES^LT^S. «-y-H5 0 1~5 0 3tiPt- 

[0 037] fiLh^iatfllBltSnJt^y bV-fiZS 

tf&imMT-?mmi?mz^x . ttTznmftzm 

^4. -?X?y-F5 0 l(i. &~f?)V-7\D "1" 
S:^L^^^-tth-^yy^-y h^fgiME&5 0 0 

tsaj-rs. #y-F5o 1-5 o 3(i^i^-yrh- 

^yy^-y h£#aju b-?yj^v bX'^^titz 
7)V~y r d ( i ) #a y- Y<n?)V-7 i d 
t-aL. i y- Kwaifi^«y y r ^jifir-^*^ 
■fi^fcuso. att^^-y htaj^j-fi. 
^x^y-K5o i fc^u-yy-H5o 2*\ jMM 
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[00 38] -?X?/-Y50 Hi^fV~y°lD "1" 

tmt&s-v <nm@g& -y h i . amiss 
y - f tegs Uciiftffl f - ? w ^ . y f £i*aj-r & . 

[00 39] WzrtMJ- H 5 0 Hi. 1 D 

"2" SrteJgUfclSIw&ibtfh-? FS-fS&SI 

5 0 0 teSiB U **>*Sllfc: J: OJiftffl F-? Wtv 
N^iHajSrffa. V**/-F5 01«;. £T?)y-F 
*0l/-7*idfrt4 |SJV ^^•tt^iiftffl F -7 WN'^r 7 F 
*>iMHi*»;L Sl>'/;U-7'ID "1" fc*t*-*|8Kv£ 
fc-tt^fr 5 o ? y- F 5 0 1 ^dOiM^M 0 jgt 

[0040] me iz~?z?s- wmwyv-*^-?. 

6 0 1 X"?XfS- F 5 0 1 $."¥?f\r-7 I D 

" l " y- F 5 0 1, 5 0 2*>iMSSR£iftn 

±lf£f^v£;btf F-?yA^7 F£giiiU 6 0 2T" 
?>-7° ID " l " fcttf* y- KOiHIB*^ 7 F 
%%mt& . 6 0 3 TiUggSiSrfrofc /- F'c^r*g£ 

tU±6 0 6^tf, ^riDi "2" fc£S5U i? 

frofcy- F*#3q3EU:*£fcii, 6 o 4?Mim%* 

tr^fzj- v&my- tx^itzmmm f-? 

W\^y h£5&frf4. 6 04, 6 0 5T'-?X?y-F 

5 o limim^zfi^tz^xns-vitzttmitzmm 

ffl F-? >^y- 7 F L,»*.fc«. 6 0 6^lf , 
7°ID£ "2" £308 U m/ffiVvj^btfF-? 
w^vFSrJIfrf*. £«0iiffcHI9JgU £201— 
rw^u^M F-? y^y- . y f ^ % iiff^ h_ 

[004 1] Zcr>£olZ, 7)1-71 D£^L£f3!^ 

F - 9 yn*r 7 F £ 7^ 9 J - F L . 
-r i Do-stf-s y- H^'jifi-ri.T-^^ft-ri) 

o . m o ^t hiitzmmw^ y vmnxv 

COh-^W^-y FUfflC&WC, 

- F $■ iSffy- F teflSE L£ilff ffl F- ? wc^r >y b £ 

f&frf s <r t (c i o . tms - vm&m itzw&iz&^ 

[0042] i;t#y-K5 0 1-5 0 3*\ tH^t^ 

mmmx*** 7 f izximMr-* z&m-** y- f 

(mUns-FlDZmfcthZblizX*)* -?**y- 

k 5 o i iz&w&Mim v-?>j^> y hcvmmmg, 
% lint* i. mvztz* Mimm^-y-y h^^a-r^y 

-F^U^y-H I DZftlJt&ZtlZk^Xi*. |i] 



[0043] i/l#y-K50 l~503#aj:frf£jl 

[0044] ftfrWfcti, ilffg^T- y b tei^Sflfc 
- H SriSfi y - H tj&3t Lfc«flM! h-?yj^vb<7) 

WMfflMtOfat:;- FSrjiff y- F^tl^t^iift 

o , mMikmm<Dmmzmmti i t j^ib-c** . 

[ 0 0 4 5 ] J2lh<o»H|!?ti, 1 o^yp-rdJ; 
o X flt^ $ iil> * »/ F 7 - ^ tec v O^Ui BJ I tz ifi s 

aa^p-rt ct o t«$ * 7 f v- ? cm lt 

ttzffl^hitb—? y;*dr y FtiO^-n d 
[ o o 4 6 ] jriewiiiBHTJi. #y- vmm-t 
i: L/i*«, #y-F^i-r§r-^*^a-ri>±i-^^ 

Ji. fJOiT^ii^iifi^A-v-v hl^D 7 Fill 
ftB*^°y-7 FSrtfi^jL, SittST-^^^ffiL^:^ 
S'J 0 ST <o*i7taftS^'?^ 7 hfflmoy 
F t^ilft^^ N°y" 7 F & tf}1]-f ^ z b tz X o T t ^[s] 

^T-^io^ft^tgT-$) o . $ ^zmmw^y 7 
f t imm^^y 7 f sr^ft-r & 9 y - f -iza ^ 

T . #iimS^A^ 7 F ( y - F ii^ffi-ri> ^ilffr- 
^ iM v ^ ) t ilfiB^ N°y" 7 F fflc7)X n 7 F fc; -/ 
WftftL^fr-^tzi y-HjWftL^vv ^^i±y- 

[ 0 0 4 7 ] l.&nmWX'lZ, J^-y'^^-y F 
7-^lcWLT^!M5rfi 1: Sro^^\ y- F#£iIA 
MzimZtitzVV-ttco^v F7-^^, X^-^ 
^7 FV-?^ #y-H*«3b{rr9tJ:-?-CSNKSn 
7 F v—9 tci$ i^T t>*BHIB^jfiffl-c*^ SCI 

[0048] ( mmcomm 3) mi msmm^com^cr, 
ffii&F-tm-et) 0 » 7 0 1 (ira^irtt f y.'N°7- 

7 bT* 0. 70 3{iJifiB*^°v-7 Fffl£7)Xn y FT" 
& 0 . 7 0 2 (iiiftS^^ 7 FfflcOXn 7 F 7 0 3 «0 

[0049] &?zm7x\ -jmmmz&fiztiib- 

7VJW-«/ Y<r>Wm. XD 7 FfiWI^-7 0 3<v&-h? 
A $ >'?\ iiff M<T>X o 7 F 7 0 3 O^-^ 
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640;Dy;*. &fifIB;&Ky.y hffl?)X.D>y h7 

y yA°y „ b 7 o l x- i 6 £<oy- KoiUlKJOTflt 

COO 5 0] ^xyy-FliffiV b-yy^y-y 

h 7 o i , #y- f o STfcimisfc'**- -y 

hfflOXn y b 7 0 3C0M%£^t*v -y hMJS!Htf 7 
0 2£aj?J*4. ^^Mh-^VA'y-./ b 7 0 IT 
flt^iifcy-h'fi. XD-y Mif7 0 2tttffl 
I . @ y - Fc7)X n -y h fciifiB*» ^ >y h coftAZft 

o. s-mzfBLizxwbmmi o 2& 
mm-t&z t izx o , aft^^y -y b cotgn^fr ? . 
[0051] ;«i5ic, ^^y-F»^itb 
-y y^y y m» , #y- Ht»io STfeawiB* 

v -?y . y h fflm a v h 7 0 3 OftHSr^x. u ~/h HBsq 
fl#7 0 2Sraj^-f4if:fc:J:0,.#>'-h*fci3^Ta 
(I^fcAy.y bfflmn-y hW»aj*«**fc<0i:^4 

[00 52] ifc, SHIR*'^? h*ayrf 4*1'- 
7V- F»n -y Mtgifll#7 0 2 0*0 . MiM 

y-y bOSWitf&g&LflCSrS. 
[00 53] JJewUKH-Cli^o-y b§&3!lfl^7 0 2te 
ilflB^y >y bffl<?)Xn >y h 7 0 3^§I^^-f 1 1 

mim^^-y > y M(oxD7 h 7 o 3 <r>\K® o * 

[00 54] JiLhfc^LfclUtOJBIWi. 1 o<9 

;l/-7°(zj; otflt «$*l4* -v h 7-y fcfcwe i> , 11 

mvv-r^zx. oTfiM&Siifc*? h 7-y tfctvt fc 

[ o o 5 5 ] a*:. £U:fc*Lfc2Sto^ra»ii, y- H 
*9^a^xt««i$*i>t>yu-«<o*.y b7-y*K x 

$&t § hfz ft* >y h 7- y t tj v vc i £i*TOc* 4 . 
[00 56] (Ht£^Sl4 ) H8(iy~K^nyho 
-7f§J«:'J>v\ SOOJifeiMSS. 8 0 1(±rjyhn 
-y\ 8 0 2«iI§fI$Wg^ 8 0 3{ifSMfi|O^ig/ 
OJBr^T 7f£iJfS&X-f >y?\ 8 0 4(ijMff^-y ? r , 8 
0 5tigf|A-y7 7. 8 0 6(2^7 M*ilJ». 80 7 

immmi&^-v hta^m. 8 1 m&fifti^y'xy. 

S 1 2{2i*fi7cUvxy, 8 0 9(iv;^ri^yif, 8 
2 0liy-Kfc»«S<t4«»T*4. 8 0 8i3h-y 

yA 5 y. y bafl«^&gv**y-Kfc*>*#ft-*-4. 

[00 57]Ky-7 h$tfJSS8 0 6iiSffiL^^ v h 

fift^S^y- -y hfflCDXn >y h Zffift-fl *><OT'$> 

') . 3MflA-.y 7r804 tii*fI^##|5lJfflT-y £fg 
hi: LX&j)i-&i><7)X'fo Y ). gffA 



777805 L^^ISWB-f £>tftlft-rs i cot 

& o , mm%vi/x y 8 1 1 immt^mmmT-? 

(mx^hJ-Y<rm^<r>j~Y i DSriSiWrfiu*; 

x^f* o . mwtv vxy 8 1 2Jigfiu/i^iBij()if f 

-^^ft2rffo^y-HV)ll^y-K I D^tswt 
h\sVX?Xfoh. &tz. g9fiWffll|»8 0 2{i. fSM 
BX>f -y^8 O30>mm/Vmb.J*'irv httffi»8 0 6 
k^77r805<0*J»KJ: ^A'y- y h^gff^fi 1 
V \ i fc^a»* 4 y f - 8 0 3 comm/m t jiff A' 7 
7r804fciMS*^«y hiti?]g)3807 t h-y y 
A°y-y httS7]a58 0 8i:-7;W^y-9-8 0 9<0#Iffllfc: 

[0058] ^m^f-y^i^ff aiRfcti. y- h 

tS^gS 8 2 0 (±. 3111 A 77r804 (CiMfl 

i fc^^sur - y <m% ttahj-Y <m%<»j - h i 

DWS#ii**ff3. jMlf-T^ #151^7-- yfc^i: 
^:&y-HOa*<0y-H I Dtf-fe-y h3*lT8#>T, 

asafaw»» 8 o 2 ti-?* y y - Koaj?3-f * m 
* h - y y -y h t « lt , jiftB*; ^ . y b ta^SP 

8 0 7 i 0 -?;Uf-7V y-^8 0 9 SiTiUlK*^ «y 
bVHMiZfio. Z<vmz~?x? S-MzX^X&tiZ 

tih. e y - K*^iy- h futafiffl h - y 
y^-y -y h fc <fc o , T-fwmmzfi a . 

[0 0 59] ifc-ex^y-Kajfcfi-fSBy-KtfS 

fly- FKiig^s/utaMiffl h-y y^-y v bt:,}: 0 v 

^RIJWt - y cogffij^fi 1 hfi l . gffl Lfe^iaHWr - y 

ii^I^'v 7 7 8 0 5 tC-Hf*^§ixl>. 1 A7 7 h^- 

^iHT-y^T}iv\ jifiTcP^xy s 1 2^^ 

■b-ybSiri. y-Kfc:Sa8§*LS»*8 2 0{i, 1a" 

y-y h^-^PiajT-y^T tiiifiy-b^iiw^y- 

H I D #-fe -y b $ fcft, gf| L/S^|S[«It- 9 b il 

fty-b'^ii^y-b' i DfoijtAffiLafisTiBfcSr*. 
[0060] ^coi a imMT-mm?>mziz. 
mz't-y 7 r ^^^T-y^ -y b sn, saflfctus"* 
yy^r-y S:Sfi-r^i=y-Foii^y-b" i d*« 
•fe-y hSiifettfc:, vyyy- F^tBTJL^r^^-tir 
b-yy^-y>y HfcEI&tSifcfcJ: 9. i^RSBr 

-y^fi^i^^ti, 1 M°y >y b^-c7)gfiT-y* { jiv\ 
iHfiTci^ vxy ^r-y«3Mfi7cT'fc-& y- Ya$8fc<n 
y-b 1 D^-fe-y m&miz^mztiz 

[0061] 

[«W<^»*3 JJUifli'Sfc^Bjifciftff. vyyy 
- b'^ff LfelS]^^ b-y vn*r v b IX s 

#y- F^g^tts r-y 3&*#&^-6 0 . w 0 
iT 4.ii7t3ifi^*> *y -y b tiifS^A" 

y-y b$rtB7jt, vxyy- biiW^b-y y^°y >y 
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0. ^y-Hfc^T, 36*o«ffW*y-Hia^|3WI! 
r-? Iff * "T&g ?S 4 . 
[0ffi<Dfg5*&IB0Jl] 

[01] *SKB^^J([^BB 1 *>* >y h 7-^flW5H 

CH12 ] ^tfecoffMlcOVX^y-KfcJ:^XU-7"y 

■m 
■tm 

[05 ] *«BB<7)9Ufe<^)}g!B2«*y h^-^HMtH 
[06 3 9mcDBB2co-?x? S-Vcomftyv-Z^ 

tw 

[08 3 *«Bfl<0SIStOJE»B4<0/-H^)3^hD— 5 



[010] ^0*S&ffll^MSiSS±W^v 

ioo mmm 

-114 

ho— 7 

fS3i&8^-y^ 



[09 ] ftmimmT-fmmimzm^*--, 
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